Coarctation of the aorta secondary to a cervicomediastinal thorotrastoma developed in a 30-year-old man 25 years after carotid arteriography. Other local manifestations of the thorotrastoma included occlusion of the left common carotid artery and partial occlusion of the left vertebral and left subelavian arteries, bilateral recurrent laryngeal nerve paresis, periesophageal adhesions, and multiple traction diverticula of the esophagus. There was no evidence of hepatic neoplasm or malignant transformation of the thorotrastoma. The major risk for this patient in the future, even though small, would be the development of a malignant hepatic neoplasm. Surgery may be indicated if local symptoms, enlarging tumor mass, or signs of increasing aortic obstruction develop.
Hypertension granuloma formation. With the advent of newer radiographic contrast media, Thorotrast was taken off the market in the early 1950's. However, by then Thorotrast had already been administered locally or parenterally to several thousand patients in medical centers throughout the world. It can be predicted that some of these patients may return with many of the late sequelae of Thorotrast administration.
There have been 82 documented cases of cervical thorotrastoma,3-21 and a significant, but undetermined, number of the 81 cases of local granuloma reported by Horta and associates7 have been cases of cervical thorotrastoma (table 1) . Partial or complete occlusion of one or both carotid arteries demonstrated arteriographically6, 810 or in surgical specimensl-13, 21 have been reported in eight patients. Apparently asymptomatic extensions of cervical thorotrastomas into the superior mediastinum have been previously noted in nine cases 4, 10, 12, 14, 15 and around the arch of aorta, in four cases4' 15 studies. arterial visualization. After a second injection of the same amount, there was again no vascular filling, but Thorotrast was seen oozing out into the wound and no further injections were made. The patient was discharged 5 days later with a diagnosis of left hemiparesis secondary to occlusion of the right middle cerebral artery. At the age of 10 years, the patient developed hoarseness and was told that he had vocal cord paralysis.
Physical examination at the time of the most recent admission revealed a moderately developed and nourished male with skin and mucous membrane pallor. The supine blood pressure in the right arm was 120/90 mm Hg, in the left arm 0/0 (50 to 60 mm Hg systolic by palpation), in the right leg 115/80, and in the left leg 100/60. Neither lymphadenopathy nor thyroid enlargement was present. Firm diffuse thickening and fibrosis were present in the left stemocleidomastoid muscle and the skin of the left side of the neck, but no tumor was palpable. There was a palpable systolic thrill in the suprasternal notch. The left carotid and left subclavian arteries were not palpable. Pulsations were normal in the right carotid and right subclavian arteries. The left axillary, brachial, and radial arteries were palpable, but the force and volume of pulsation were considerably decreased in comparison to the right side. Arterial pulses were present in both legs without audible bruits. There was no peripheral edema or vascular insufficiency.
Examination of the cardiovascular systerr revealed no cardiomegaly. Cardiac rhythm was regular, and the rate was 76 beats per minute. There was a palpable systolic thrill, and a grade III to IV/VI ejection systolic murmur was heard in the precordium with maximum intensity at the base to the left of the midline. The murmur extended into both carotid arteries and anteriorly toward the left shoulder. The murmur was also loudly audible in the upper left side of the thorax posteriorly. The first and second heart sounds were of normal intensity; no diastolic murmur or gallop rhythm was audible. The chest was normal on examination. No hepatic or splenic enilargement was detected.
Neurologic examination revealed left ptosis and miosis. The voice was husky and phonation was performed on iinspiration. Indirect laryngoscopy showed bilateral midline paralysis and prominence of the left aiytenoid muscle suggesting left posterior cricoarytenoid cartilage weakness. Motor power was nearly equal in all four extremities, even though there was an obvious muscular atrophy on the left side. The muscular tone was increased, and deep tendon reflexes were hyperactive in the left arm and leg with an extensor plantar response on the left. The sensory system and cerebellar and higher functions were normal. The skeletomuscular system revealed torticolis to the left, secondaiy to the ceivical thorotrastoma. Except for flexion, all other movements of the cervical spine were limited. There was a 900 flexion posture of the left elbow and wrist joints with nearly normal range of passive movements. Bilateral mild pes cavus deformities were the only skeletal deformities of the lower extremities.
Laboratory Data
Routine blood examination revealed persistent anemia with a hemoglobin of 8.6 to 9.1 g/ 100 ml, hematocrit of 28 to 30%, moderate poikilocytosis, anisocytosis, hypochromia, target-cell formation, and 3.3 million red blood cells /mm3. Reticulocyte counts varied from 0.3 to 1.4%, and platelets numbered from 530 to 615 x 103 /mm3. Initially several total leukocyte counts were 4,000 to 5,100/mm3 with 37 to 51% neutrophils, 45 to 53% lymphocytes, 2 to 7% monocytes, and 2 to 5% Circulation, Volume XLI, January 1970 severity of the narrowing. The root and ascending aorta, aortic valve, and coronary arteries were well visualized and were normal. The left carotid was visualized only near its origin from the aorta. Filling of the left vertebral and left subelavian arteries was delayed. There was no rib notching or collateral circulation around the stenotic aorta.
Discussion
Our patient presented with many of the late complications of Thorotrast administration and local extravasation. It is generally believed that granuloma formation is a pure foreign-body reaction to the interstitially deposited fine particles of thorium dioxide and that the radiation has an aggravating effect at most. It is possible that the chemicals used in suspending and stabilizing the colloidal particles of thorium dioxide are local irritants and contribute to the fibrosis. The incidence of extravasation of the contrast medium following carotid arteriography and subsequent development of thorotrastoma is difficult to assess. However, Blomberg and co-workers5 reported at least a 3% chance of perivascular extravasation, and of such patients nearly 50% developed granulomas. Horta 
